A method of teaching neonatal reslIscitation based 011 a logic flow-chart is described
INTRODUCTION
A quarter of a century ago, Dr. Virginia Apgar (Apgar 1953) , commented on the ' ... poor quality and lack of precise data of the majority of papers concerned with infant resuscitation ... '. She then went on to describe a practical method of resuscitation of the newborn on the basis of heart rate, breathing, reflex irritability, tone and colour, emphasising the importance of the timing and quantitation of observations. Today we find the science of neonatal resuscitation firmly based on numerous well planned studies of the foetus and newborn infant. The adequacy of our knowledge is amply demonstrated by Gregory (1975) in his excellent review of this subject. The problem that still confronts us is how to present this knowledge in a form that is of value to the greatest number of people. A depressed infant frequently appears with little warning. The quality of resuscitation in the first minutes is vital to the outcome and it is clear that a unified and comprehensive plan of action is needed for all who attend a delivery.
In recent years, stimulated by the advent of the digital computer, new methods of problem definition have evolved. With these methods a problem can be reduced to its elements so that only one decision or one operation is considered at a time. Elements of the problem are interconnected so that there is one entry point, one exit point and no blind paths.
In this paper a logic flow-chart is presented which merges established methods of neonatal resuscitation with modern techniques of * F.F.A.R.A.C.S., PhD., Assistant Professor.
problem-solving in the hope that this simple and unambiguous presentation will aid decision making in what is often a stressful situation. Figure 1 illustrates the elements of a logic flow-chart. There is a clear starting point from which one is directed to a rectangular operation box which specifies 'give oxygen'. From this point one is directed to a diamond shaped decision box with one entry point and two exit points. A question is posed for which there is either a 'yes' answer, in which case one is directed to give oxygen, or a no answer on which one reaches the end of the flow-chart. This is obviously a gross over-simplification of what would be required for neonatal resuscitation. Figure 2 is a practical flow-chart. It relates events to actual time and incorporates the decisions which must be made in an actual situation. Appropriate points in the resuscitation procedure are one minute and five minutes after delivery. At these times Anaesthesia and Intensive Care, Vol. VII, No. 3, August, 1979 observations are made of heart rate, breathing efforts, reflex irritability, tone and colour (Apgar 1953) . In order to do this a clock must be started immediately on delivery as specified at the top of the flow-chart. Following this a number of important procedures and decisions must be undertaken in ~he first minute. First, the infant is dried and placed in a heated crib in Trendelenburg position. Then the nose and pharynx are aspirated. It must next be decided whether thick meconium is present on the infant. If meconium is present the trachea is intubated and aspirated without delay. Then it must be decided whether the infant is pink centrally or not. If it is pink centrally, it can be assumed the heart rate and breathing are adequate. The resuscitation has been successful. Under these circumstances the infant is observed, checked after five minutes, and the flow-chart exited.
METHODS

START
GIVE OXYGEN
If the infant is not pink, the heart-rate must be counted. If it is under one hundred, immediate action is required. A branch in the chart leads to a box specifying aspiration of the oropharynx, insertion of an oral airway, support of the chin and assistance of ventilation, in this case with a mask and bag. If, on the other hand, the heart-rate is found to be greater than one hundred in the first minute, it is assumed that hypoxia is not marked and one must support the chin, stimulate the infant and provide intra-nasal oxygen. If breathing commences one loops back in the flow-chart checking for pinkness and a heart-rate under one hundred and continues supportive therapy.
If breathing does not commence after one minute, the centre of the chart is reached. This specifies aspiration of the oropharynx and commencement of intermittent positive pressure breathing with oxygen. If air entry to either lung is inadequate at this stage, the trachea is intubated and breathing assisted.
Once artificial ventilation has been established, the heart-beat is checked. If it is absent, treatment for cardiac arrest is initiated as well as intubation of the trachea, if not done beforehand. Treatment for cardiac arrest is also initiated if the heart-rate remains below one hundred for over one minute. A loop in lohe flow-chart describes the basic procedures associated with performing cardiopulmonary resuscitation. Details of specific therapy are omitted to maintain clarity in the presentation.
As the final phase of the flow-chart, if the five minute point is reached and breathing has not commenced, intubation of the trachea is indicated. If breathing has commenced one returns to the top of the chart and checks for pinkness centrally, a successful outcome of the resuscitation.
DISCUSSION
As a teaching technique the flow-chart can be presented both <,.s a printed hand-out for a tutorial and as a wall chart in the delivery area.
In the first case it can be used as a sole text, with spa::e provided at the side of the chart for annotation by the student, and the tutor working through the decisions and procedures with appropriate explanations. As a wall presentation, the flow-chart provides a convenient reminder for those already acquainted with it, and the basis of an impromptu tutorial for those who arc not.
This method of teaching neonatal resuscitation based on a logic flow-chart has proved helpful to both nursing and medical trainees. It has reduced the chance of long periods of indecision or inappropriate actions and has resulted in a unified approach to a demanding situation.
